: Schematic adapted from Drewell et al. (2012) showing the inheritance probabilities of the maternal and paternal genome in queen-less conditions. Matrigenes should experience higher selection pressures for worker reproduction compared to nursing behaviour for nephews. .20 x 10 -108 , paternal expression bias: hypergeometric test, p = 7.66 x 10 -90 ). There were no 146 genes with maternal/paternal bias in one caste which also had the opposite bias in the other caste. "histone ubiquitination" (GO:0016574) and "histone H2A monoubiquitination" (GO:0035518) in 160 reproductive paternally expressed genes.
161
Genes showing maternal parent-of-origin expression are enriched for genes which are also 162 differentially expressed in head tissue (Supplementary 2.0: Fig.S8 , hypergeometric test, p = 0.004).
163
Specifically Serine Protease Inhibitor 3/4 (LOC100652301) shows maternal expression bias in both 164 reproductive and sterile workers and is up-regulated in the head tissue of reproductive workers.
165
Genes with paternal parent-of-origin expression do not significantly overlap with differentially 166 expressed genes (supplementary 2.0: Fig.S8 , hypergeometric test, p = 0.148). There is also no 167 significant overlap between genes showing parent-of-origin expression bias and differential expression 168 in the abdomen (supplementary 2.0: Fig.S9 , hypergeometric test, p = 0.996). between honeybee reproductive worker castes and 53% of the genes found to show parent-of-origin 176 expression bias (supplementary 1.1.6).
177
There was no significant overlap between the genes identified as showing parent-of-origin 178 expression between both studies (hypergeometric p = 0.64), with only two genes overlapping 179 (supplementary 2.0 Fig.S10 ). One of these is uncharacterised in both species (honeybee id: 180 LOC552195, bumblebee id: LOC100648162) and the second is a serine protease inhibitor (honeybee 181 id: LOC411889, bumblebee id: LOC100644680). The serine protease inhibitor shows paternal 182 expression bias in honeybees and maternal bias in both bumblebee reproductive and sterile castes.
183
It is not differentially expressed in the honeybee but it shows up-regulation in the abdomen 184 tissue of reproductive bumblebee workers compared to sterile workers. Additionally, Galbraith reproductive castes which also shows maternal expression bias is a serine protease inhibitor. One of 235 the two homologous genes identified as showing parent-of-origin expression in this study and in 236 honeybees from Galbraith et al. (2016a) was also a serine protease inhibitor. Serine proteases (also 237 know as serpins) have been shown to be involved in insect immunity in various species including; whereas we selected to test whole head and whole abdomen samples for strong signals of expression 253 bias. Some imprinted genes in mammals are known to be tissue specific, such as GBR10 which has 254 been found to be maternally expressed in brain and muscle tissue but not in growth plate cartilage 255 (McCann et al., 2001) . Tissue specificity could account for the lack of concordance in parentally 256 expressed genes found between B. terrestris and A. mellifera. Additionally 51% of bumblebee genes 257 and 52% of honeybee genes were not present in the homology database created. This suggests the 258 function of potentially imprinted genes in Hymenoptera is not strictly conserved. and B. terrestris suggests imprinted genes have evolved rapidly in Hymenoptera. Imprinted genes in 261 mammals show much more consistency across species, with mice and humans reportedly sharing 
268
(2016) suggest the lack of consistency between species could be the result of a historical shift in 269 mating-systems. Given the differences in mating-systems between honeybees and bumblebees, and 270 that variable predictions from the kinship theory apply to each species, rapid evolution of imprinted 271 genes in Hymenoptera is a feasible explanation for the lack of consistency in potentially imprinted 272 genes identified here and in Galbraith et al. (2016a) .
273
Whilst we present some correlative evidence for parentally expressed genes being associated 274 with reproduction, the GO terms associated with both maternally and paternally expressed genes are 275 diverse. It has been suggested imprinted genes can function as a mechanism for plasticity, allowing imprinting mediated caste determination system in the termite Reticulitermes speratus and found 283 this better explained the influence of parental phenotype on offspring than a purely genetic model.
284
Given the diversity of genes found here showing both maternal and paternal expression bias we 285 believe, along with Matsuura (2019), that further experimental investigation into the role of genomic imprinting in caste determination in social insects is needed.
287
The identification of genes showing parent-of-origin expression in this study lays the ground 288 work for future research to identify potential epigenetic mechanisms of allele specific expression in 289 social insects. Genes showing allele specific expression and DNA methylation have been previously 290 identified in B. terrestris (Lonsdale et al., 2017) , and genes involved in the reproductive process have 291 been shown to be differentially methylated between reproductive castes (Amarasinghe et al., 2014; 292 Marshall et al., 2019) . DNA methylation is the mechanism by which some genes are imprinted in 293 mammals and plants (Scott and Spielman, 2006) and so investigation of parent-of-origin methylation 294 in B. terrestris may be fruitful.
295

Conclusions 296
This is the first study to identify parent-of-origin gene expression in a primitively eusocial bumblebee 297 species. We found the most highly biased genes show maternal expression bias, and parentally biased 298 genes in general in this species may be involved in worker reproduction, as predicted by Haig's 299 kinship theory. This discovery is in line with previous work using honeybees and the difference 300 in parent-of-origin expression profiles highlights the vital importance of using multiple species 301 to test multiple predictions in the evaluation of evolutionary theories. Additionally, the lack of 302 consistency between potentially imprinted genes in B. terrestris and A. mellifera suggests rapid 303 evolution of imprinted genes in these species. This discovery, along with the diversity of potentially 304 imprinted genes identified here shows the need to consider additional theories for the evolution of 305 imprinted genes in social insects. Finally, the results of this study create a base for many future 306 avenues of research including; gene function analysis of serine protease inhibitors in Hymenoptera, 307 epigenetic mechanisms of imprinting in insects and imprinted genes as a mechanism for plasticity, 308 caste determination and social evolution. 
Identification of parent-of-origin expression
A hypergeometric test was applied to gene lists from the differential expression analysis and the 405 parent-of-origin expression analysis to identify potential enrichment. B. terrestis and A. mellifera 
